Design of sodium channel ligands with defined selectivity - a case study in scorpion alpha-toxins.
Scorpion α-toxins are polypeptides that inhibit voltage-gated sodium channel inactivation. They are divided into mammal, insect and α-like toxins based on their relative activity toward different phyla. Several factors are currently known to influence the selectivity, which are not just particular amino acid residues but also general physical, chemical, and topological properties of toxin structural modules. The objective of this study was to change the selectivity profile of a chosen broadly active α-like toxin, BeM9 from Mesobuthus eupeus, toward mammal-selective. Based on the available information on what determines scorpion α-toxin selectivity, we designed and produced msBeM9, a BeM9 derivative, which was verified to be exclusively active toward mammalian sodium channels and, most importantly, toward the Nav 1.2 isoform expressed in the brain.